Transition between proliferation and differentiation for lens epithelial cells is regulated by Src family kinases.
As in many cell types, lens cells must withdraw from the cell cycle before they initiate their differentiation. The involvement of Src family kinases (SFKs) in this key initiating event in cell differentiation was examined in lens epithelial cell cultures. SFK activity was suppressed with the specific inhibitor PP1. This induced expression of the cyclin-dependent kinase (CDK) inhibitors p27 and p57 and suppressed lens epithelial cell proliferation. Therefore, inhibition of SFK activity created conditions permissive for undifferentiated lens epithelial cells to withdraw from the cell cycle. Growth of the lens epithelial cell cultures in the presence of PP1 induced expression of filensin and CP49, lens differentiation-specific intermediate filament proteins, providing evidence that suppression of SFK activity also promoted the initiation of lens cell differentiation. The mechanism by which PP1 signaled cell cycle withdrawal and commitment to differentiation was shown to involve induction of N-cadherin cell-cell junction assembly and reorganization of the actin cytoskeleton from stress fibers to cortical filaments. This result was supported by the compaction of the epithelial monolayer in response to PP1, a morphogenetic change that we have previously shown to be dependent on N-cadherin function and a hallmark of the commencement of the lens differentiation program in culture. The results presented in this study suggest that the decision of lens epithelial cells to withdraw from the cell cycle and initiate differentiation requires inhibition of SFKs and the formation of N-cadherin cell-cell junctions.